



























más	 notables	 derivada	de	 los	 conocimientos	de	mediados	 del	 S.	 XX	 hasta	 el	 S.	 XXI.	 En	 su	 desarrollo,	 la	
biotecnología	ha	ofrecido	la	posibilidad	de	mejorar	nuestro	conocimiento	de	las	características	más	íntimas	
de	un	ser	vivo,	es	decir,	su	código	genético	e	incluso,	una	vez	obtenido	este	conocimiento,	ir	más	adelante	y	
modificarlo.	La	disciplina	que	ha	 llevado	a	estas	 transformaciones	es	 la	genética	y	 todas	 las	 tecnologías	
basadas	 en	 ella.	 Como	mencioné,	 la	 capacidad	de	promover	 el	 desarrollo	de	 estas	 tecnologías	 se	 ejerce	
primero	a	través	del	simple	conocimiento	(información	genética)	y	el	segundo	a	través	del	cambio	de	las	
características	 genéticas	 de	 los	 individuos	 (manipulación	 genética).	 Dependiendo	 de	 las	 especies	
involucradas	en	el	proceso	biotecnológico,	nos	referimos	a	esta	manipulación	como	ingeniería	genética	
(cuando	se	aplica	a	otras	especies	no	humanas)	o	como	terapia	génica	(si	se	aplica	a	la	especie	humana).	










mentioned,	 the	 capacity	 to	 promote	 the	development	 of	 these	 technologies	 is	 exerted	 first	 through	 the	

















In	general,	Biotechnology	 is	a	high	 technology	 field,	 so	 it	 is	 time	consuming	and	expensive,	making	 it	
available	only	to	well	developed	countries	or	to	economically	powerful	people.	These	economical	implications	
produce	a	drift	in	the	way	Biotechnology	evolves,	often	leaving	some	interesting	research	apart	due	to	profitable	




Although	caution	principle	 could	be	applied	 to	any	new	 technology,	 it	has	been	especially	 invoked	 in	
Biotechnology.	
Caution	 principle	 states	 that	 no	 new	 technology	 should	 be	 used	 (or	 even	 developed)	 until	 enough	
guaranties	 that	 it	 is	 harmless	 are	 obtained.	 This	 principle,	 although	 sound,	 can	 impair	 scientific	 progress	 if	




(in	 particular	 those	 of	 maximum	 urgency),	 purify	 them	 of	 errors	 and,	 in	 general,	 further	 progress	 in	 the	
Enlightenment.	That	would	be	a	crime	against	human	nature,	the	original	destination	of	which	lies	precisely	in	
this	progress	...”	meaning	that,	since	present	knowledge	and	technologies	are	based	on	the	knowledge	developed	
by	precedent	generations	of	 scientists	while	present	science	becomes	 the	groundwork	of	 future	knowledge;	
banning	some	research	can	cause	delays	and	undesired	effects	on	future	generations.	For	instance,	transgenic	




































(either	 bacteria,	 plants	 or	 animals;	 generically	 referred	 to	 as	 GMO	 ‐genetically	 modified	 organisms‐	 or	
transgenics)	to	adapt	them	to	the	interest	of	human	beings.	In	fact,	it	can	be	considered	as	a	sophisticated	form	













uncontrolled	GMOs	which,	at	 the	end,	may	threat	other	 fragile	ecosystems.	Responsibility	 for	 leaving	a	safer	
world,	free	from	environmental	catastrophes	to	next	generations	is	at	the	center	of	this	debate.	









































characteristics	 that	 might	 make	 them	 unsuitable	 for	 some	 regenerative	 processes.	 By	 contrast,	 stem	 cells	
derived	from	human	spare	embryos	(embryonic	stem	cells	‐ESC‐)	do	have	the	capacity	to	be	derived	to	any	kind	
of	cells	and	seem	to	be	suitable	for	regenerative	medicine;	nevertheless	they	pose	serious	ethical	concerns	since	
their	production	 implies	embryo	destruction.	Worries	about	 their	use	arise	 from	the	consideration	a	human	
embryo	deserves,	however	we	will	discuss	this	topic	later	in	the	Reproductive	medicine	section.	
One	of	the	most	serious	drawbacks	that	regenerative	medicine	must	face	is	immunological	rejection.	To	
solve	 this	 problem	 self	 transplant	 is	 proposed	 which	 implies	 the	 use	 of	 cells	 derived	 from	 the	 same	 adult	






assuming	 that	 genetic	 characteristics	 are	what	 ultimately	 defines	 an	 individual,	 is	 it	 ethically	 acceptable	 to	
modify	them	thus	producing	a	“new	individual”?	Should	we	consider	such	procedure	a	sort	of	assassination	of	




genetic	 basis,	 genetic	 manipulation	 could	 alter	 them	 thus	 benefiting	 individuals.	 Traditionally	 all	 these	










to	 try	 to	manipulate	 these	 characteristics	 to	give	an	 individual	 the	best	opportunity	of	 the	best	 life”.	 In	 fact	
biological	 enhancement,	 while	 increasing	 people’s	 well‐being,	 could	 be	 considered	 equivalent	 to	 treating	
diseases	since	health	is	not	only	the	absence	of	pain,	but	also	achieving	the	maximum	well‐being.	









not	 to	 introduce	 any	modification	 in	 the	 genome	 of	 any	 descendants”	 completely	 banning	 gene	 therapy	 in	
embryos.	
The	alternative	 to	embryonic	genetic	manipulation	 is	 embryo	 selection	using	preimplantation	genetic	
diagnosis.	This	is	a	procedure	set	for	identifying	genetically	abnormal	embryos	before	implantation,	aiming	at	


































performed	 for	medical	 reasons	and	during	 this	process	 the	 embryo’s	 sex	 is	 collaterally	obtained?	Will	 it	 be	
acceptable	if	embryos	of	the	undesired	sex	are	donated	for	adoption	to	couples	with	reproductive	problems?	






onwards	or	 they	 should	be	 considered	as	potentially	persons	but	not	 actual	persons	 in	 such	early	 stages	of	
development.	









reasons	 to	 treat	 it	 in	 certain	ways	and	not	 in	others.	According	 to	 the	 report	brought	about	by	NIH	Human	
Embryo	Research	Panel,	while	 the	preimplantation	human	embryo	“does	not	have	 the	same	moral	 status	as	









Another	 field	 of	debate	on	 the	 consideration	human	embryos	deserve	 is	 the	Kantian	 respect,	 directly	
derived	 from	 the	 categorical	 imperative	 already	mentioned.	 Kantian	 respect	 encourages	 us	 to	 treat	 others	
(including	embryos,	it	could	be	argued)	as	ends	in	themselves.	To	treat	others	as	ends	in	themselves	we	must	
take	their	ends	(their	interests,	projects	and	goals)	seriously	and	not	just	our	own.	It	has	been	argued	that	since	















Human	 cloning	 has	 been	 proposed	 to	 be	 acceptable	 according	 to	 reproductive	 freedom	 but	 has	 been	
considered	as	 anethical	because	of	many	other	 reasons;	being	 the	most	widely	extended	 that	 is	 contrary	 to	
human	dignity.	UNESCO’s	Universal	Declaration	on	the	Human	Genome	and	Human	Rights	in	its	Article	11	reads:	
“Practices	which	are	 contrary	 to	human	dignity,	 such	as	 reproductive	 cloning	of	human	beings,	 shall	not	be	
permitted”	and	 the	Oviedo’s	Convention	on	 the	Prohibition	of	Cloning	Human	Beings	 in	 its	Preamble	reads:	




process,	 mankind	 dignity?	 All	 these	 incertitudes	 make	 both	 declarations	 susceptible	 of	 severe	

























will	 continue	 to	 rise	 new	 ones	 as	 new	 technologies	 appear;	 thinking	 and	 arguing	 on	 them	 based	 on	 true	
information	without	apriorisms	is	our	duty	as	democratic	and	well	developed	societies.		
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